Farmers in Irepodun Local government area of Kwara State have been experiencing low yield in production, largely because of the impact of degradation on the soils in the area. This study is therefore aimed at studying the relationship between the properties (physical and chemical) of both degraded and non-degraded soils, and how these properties affects crop performance.
MATERIALS AND METHODOLOGY

Sources of Soil Sample
Soil samples were collected from five different communities (Landmark University {representing Omu-aran}, Ipetu, Aran Orin, Oko, and Rore), all in Irepodun Local government of Kwara State, using random sampling. Auger samples were collected from each sampling unit at 0-15cm. Samples were collected from exposed and washed areas to represent degraded soil while non-degraded soils were obtained from rich and fertile farmlands. In each community, both degraded and non-degraded samples were collected. The soil samples were transported to the laboratory in well-labeled polyethylene bags. The samples were then air-dried and passed through a 2mm except for sample used to determine organic matter/carbon in which 5mm sieve was used in separating the gravel from the soil. The physicochemical analyses of the samples were the carried out.
Physicochemical Analyses
Particle size analysis of the soil was by the hydrometer method of Bouyoucos (1951) . The pH was determined using the pH meter glass electrode. The wet oxidation method of walkley and Black (1934) was used in the determination of soil organic carbon. The organic matter content was then calculated by multiplication with a correcting factor (1.724). The soil nitrogen was determined using the automatic Kjeldahl digestion method (Bremner, 1965) , while exchangeable acidity was known using titration method. The cation exchange capacity (CEC) and exchangeable bases (K, Ca, Na, and Mg) were determined by ammonium acetate method of Chapman (1965) . Also the Bray-1 method was used in the determination of available phosphorus (Murphy and Riley. 1962 ). The determination of micronutrients was carried out using the atomic absorption spectrophotometer. Figure 1 shows the chemical properties of degraded and non-degraded soils. It reveals that nondegraded soils in most of the study sites appeared to be slightly acidic than degraded soils. The pH of non-degraded soils ranges between 5.5 and 6.9, while that of most degraded soils ranges from slightly acidic to basic, with Rore soil having the highest value of 6.9 for the non-degraded sample and 7.3for the degraded sample. This shows that degradation have negative impact on soil pH, as leaching occurs and the top soils are been washed away, and essential nutrients are also carried away. • All the samples fell into the textural class loamy sand with the exception of the degraded soil sample obtained from Aran-Orin. Since AOD is a degraded soil, there is possibility that the high clay content may be as a result of accumulation of washed clay soil particles by erosion.
RESULT AND DISCUSSION
DISCUSSION
Non-degraded soils in all the study sites have higher values of N, P, K and Ca than degraded soils. Nitrogen in non-degraded samples ranges from (0.1 to 0.46cmol/kg/N), with Ipetu soil (IPND) having the highest and LUND having the lowest. While for degraded soils, the range is between (0.046-0.09cmol/kg/N) for AOD and OKD respectively. This work is in-line with (Natrajan et al., 2010), who noted that the concentrations of nutrients in eroded soil are twice less those in the soil from which they are derived, owing to selective removal of fine particles. Assuming that typical topsoil contains 0.2 % nitrogen, erosion of 20 t of soil will remove 80 kg of nitrogen, together with other nutrients. This is equivalent to carrying several bags of fertilizer away from each field every year. There is a further effect from loss of organic matter by erosion, causing degradation of soil physical conditions.
Phosphorus in non-degraded soils appeared to be much higher than that of the degraded soils with Ipetu soil (IPND) and Oko soil (OKND) having the highest of 4.932ppm as the highest and Landmark soil (LUND) with the lowest of 3.35ppm. The phosphorus content of degraded soils is in order OKD > RORD > (IPD, LUD) > AOD with OKD having a phosphorus content of 2.46 as the highest and AOD having a phosphorus content of 1.41 as the least. (Ichikogu, 2012) noted that the concentration of total nitrogen and available phosphorus in the topsoil are higher than the subsoil. Torbert et al (2002) showed that soil phosphorus availability is greatest at the soil surface and decreases with depth.
Calcium and potassium followed the same trend as the other macro nutrients mentioned above. Nondegraded soils have higher level of calcium than degraded soils. Non-degraded soils have calcium with the highest value of (7.68 cmol/kg/ca OKND) and lowest of (5.28 cmol/kg/ca LUND). While Ca in degraded soils was low compared to their non-degraded counterparts, with the highest value of (4.96cmol/kg/ca for Oko soil and a lowest value of 4.16 cmol/kg/ca for Aran-Orin soil. Non-degraded soils have a potassium range between 3.08 and 0.51 cmol/kg/K (for IPND and LUND respectively), while degraded soils have a potassium range between (0.25 and 2.56 cmol/kg/K), with LUD, AOD, RORD having the lowest and IPD having the high of 2.56.
The fact that the top soils of the non-degraded soils are still intact and houses the nutrients explains the high level of the major macronutrients in the non-degraded soils than in the degraded soil samples. As degradation sets in and washes away the topsoil, this leads to the reduction in the amount of nutrients in the soil. Eroded soil carries away vital plant nutrients such as nitrogen, phosphorus, potassium, and calcium. Typically, the eroded soil contains about three times more nutrients per unit weight than are left in the remaining soil. Fertile soils typically contain 100 tons of organic matter per hectare (4% to 5% of total topsoil weight).About 95% of the soil nitrogen and 25 to 50% of the phosphorus is contained in the soil organic matter. Because most soil organic matter is found close to the soil surface as decaying leaves and stems, erosion significantly reduces the soil organic matter Degradation, majorly by erosion accounts for the low level of major elements in the degraded soil samples. Senjobi1 and Ogunkunle (2011) also attributed low level of Calcium and potassium in some soils to leaching of nutrients and weathering, consequently leading to the inherent low fertility status of the soil.
For magnesium, the result obtained from this research shows a slight deviation from the normal trend of the other macro nutrients. The magnesium content, was higher in two of the non-degraded soil samples (OKND and AOND), but lower in the remaining three other samples. This may be due to intense cultivation of the soils (Senjobi1 and Ogunkunle, 2011).
Non degraded soils samples were however seen to have higher values in terms of organic carbon and organic matter with IPND having the highest value (3.4 OC) and RORND having the least of (0.8).
The degraded soil samples however had lower values in terms of organic carbon with IPD having a high of 1.22 and AOD having a low of 0.38.This is acceptable as most of the non-degraded soils are not exposed, so most of the organic residues are deposited on the soil surface, as against the situation with the degraded soils where most of the topsoil are washed away. More severely eroded areas lost more soil and soil organic matter, therefore less organic matter and nutrients were left available for plant nutrition on the newly exposed eroded arable topsoil (Senjobi1 and Ogunkunle, 2011).
CEC is seen lower in most of the non-degraded soils than in the degraded soils. Three of the five degraded soils samples (LUND, AOND and RORND) have higher CEC value, but lower in the remaining two samples. The fact that some of the non-degraded soil samples have higher level of CEC than the non-degraded may be because organic matter and clay content makes up the CEC. The degraded soils have higher clay content than the non-degraded soil samples. Perm culture (2016) explains that the primary factor determining CEC among other things is the clay and organic matter content of the soil. Higher quantities of clay and organic matter beget higher CEC. The two nondegraded soil samples with high values of CEC may as well be as a result of the high organic carbon content.
(Clain Jones and Jeff Jacobsen 2001) also noted that CEC is higher in soils with high amounts of clay and organic matter, and is lower in acid soils.
Comparative Analysis of the Chemical Properties of Degraded and Non-Degraded Soils Using Correlation Relationship
From the correlation result of both the degraded and non-degraded soil, the following were observed:
For degraded soils, the pH has a negative correlation with CEC at 0.05 significant levels. It is evident that any effort to increase the pH of the degraded soils will have a negative effect on the CEC. However, there is no correlation seen between pH and other soil parameters for the non-degraded soils. Soil pH is a less obvious factor affecting CEC (Camberato, 2001) , as observed for the nondegraded soil samples.
In the non-degraded soil samples, nitrogen showed a positive correlation with potassium and organic carbon both at 0.05 significant levels and a strong correlation with CEC at 0.01 significant levels. For the degraded soil samples however, nitrogen showed a positive correlation with only Zn at 0.05 at significant level. Abad et, al 2014, however reported a negative correlation between potassium and nitrogen as against what was noted for the non-degraded soil samples. Phosphorus showed a positive correlation with calcium for the non-degraded soil samples. The correlation relationship between calcium and phosphorus indicates that the presence of phosphorus increases the availability of calcium.
Potassium showed a positive significant correlation relationship with Ca and organic carbon, both at 0.05 significant levels for the degraded soils. However, potassium only showed a significant relationship with only sodium at 0.05 level for the non-degraded soils. A positive correlation was observed between calcium and phosphorus at 0.05 level for the non-degraded soils. Calcium showed a positive significant correlation relationship with potassium and organic carbon at 0.05 and 0.01 level of significance. Magnesium, Zinc, Lead and Iron showed a non-significant correlation relationship with other parameters studied, for the non-degraded soils. The same applies to the degraded soils, except for Zinc that has a significant positive correlation relationship with nitrogen.
Cation exchange capacity showed a positive significant correlation relationship with nitrogen and organic matter 0.01and 0.05 significant level respectively for the non-degraded soils. A positive significant correlation relationship was seen between organic matter and nitrogen, organic and CEC for the non-degraded soils, both at 0.05 level of significance. This result is in line with Senjobi, 2007; Senjobi et al., 2010 . Who noted organic matter to have a positive influence on the CEC, base saturation, structure, pH, buffering capacity, soil colour, and water holding capacity.
Organic matter however showed a positive significant correlation relationship with potassium and calcium, both at 0.05 and 0.01 level of significance respectively for the degraded soils. (Chauhan 2001 ) also reported a positive relationship between organic matter and Potassium, as seen in the result of the degraded soils.
The interrelationships between nutrients in the soil and plant system are quite complicated and interdependent. More research will need to be done on the molecular levels to elucidate the actual relationships if possible.
CONCLUSION
From the analysis carried out, it was observed that while most of the non-degraded soils in the study sites are rich in nutrients and are therefore good for agricultural productivity, the degraded soils, on a large scale lack essential nutrients required for plant growth. This is due to the distortion that has occurred on the soil, majorly by erosion, leading to the loss of essential elements. Erosion results to leaching of basic cations which causes ionic imbalance in the soil. The addition of soil amendments (organic manure, bio-fertilizers) and the use of integrated soil management practices can be employed as strategies to reclaim these soils. It is also important that the government put in place modalities to cushion the effect of some anthropogenic activities that fosters erosion like poor management, construction activities, deforestation, continuous cropping etc.; this will help ensure that more soils are not exposed to degradation. Apart from leaching of basic cations that has led to degradation of soils, farmers also need to be trained on how to save the soil to reduce degradation. Ranging from the addition of soil amendments (organic manure, bio-fertilizers) to the use of integrated soil management practices, strategic steps must be employed to reclaim these soils and boost agricultural production in the area. It is important to understand that paying quality attention to the status of the soils in the area and maintaining its quality and fertility will go a long way in combating food insecurity in Irepodun Local Government Area of Kwara State.
